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DETAILED ACTION 

Claim Rejections - 35 USC § 112 

1 . Claims 1-6 are rejected under 35 U.S.C. 112, first paragraph, because the specification, 
while being enabling for a stacked memory structure having a conductive rail that may be 
silicide, an antifuse that may include silicon dioxide, and a diode structure, does not reasonably 
provide enablement for a generically usable or broad semiconductor structure specifically having 
the claimed layer structure. The specification is completely silent as to the form, utility, or 
purpose of any generic semiconductor structures having the claimed layering that are not part of 
a memory cell of a stacked structure. 

The specification does not enable any person skilled in the art to which it pertains, or 
with which it is most nearly connected, to make or use the invention commensurate in scope with 
these claims. 

2. Claims 1-9 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with 
the written description requirement. The claims contain subject matter which was not described 
in the specification in such a way as to reasonably convey to one skilled in the relevant art that 
the inventors, at the time the application was filed, had possession of the claimed invention. 

The invention as claimed appears to read on the embodiment of figure 5, since all other 
disclosed embodiments have the antifuse layer surrounded by doped semiconductor material and 
not abutting the conductive rail layer. Although earlier in the specification, a vast number of 
materials are disclosed as viable for both the conductor and the antifuse layer, there is no 
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suggestion anywhere in the specification that it would be viable or appropriate to use a silicide 
conductor in a configuration directly abutting a silicon oxide antifiise. Hence, it is unclear from 
the specification that the specific combination of silicide (or cobalt silicide in claim 2) as the 
conductor layer (105 or 1 13) and silicon oxide as the antifuse (106 or 1 12) would be specifically 
appropriate or advantageous in the embodiment of figure 5. 

Claim Rejections - 35 (JSC §102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in ( 1 ) an application for patent, published under section 1 22(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

4. Claim 1 is rejected under 35 U.S.C. 102(e) as anticipated by U.S. Patent No. 6,300,664 to 
Kuroi et al. 

Kuroi discloses a semiconductor structure (figure 20) comprising: a first silicide layer (8); 
a silicon dioxide layer (36) on and in contact with the first silicide layer (gate oxide extends over 
silicide layer); a 'first' lightly doped semiconductor layer on and in contact with the silicon 
dioxide (portion of gate electrode nearest the gate oxide interface at 2000 angstroms depth - see 
figures 8, 12, 21); and a 'second' heavily doped semiconductor layer (upper or peak dopant 
portion of gate electrode portion in figures 8, 12, 21) on and in contact with the lightly doped 
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region. It is noted that since the claim is a device claim, rather than a method claim, and since 
the only feature delineating the first and second semiconductor layers is the dopant 
concentration, a 'single layer' structure having a graded profile is substantially identical to a two 
layer structure with different dopant concentration, particularly when dopant migration is taken 
into account. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kuroi et al. in 
view of U.S. Patent No. 4,378,628 to Levinstein et al. 

Kuroi fails to specifically disclose that the silicide is cobalt silicide. 

Levinstein teaches that for MOSFET structures, the silicide contact layer on the source 
and drain is cobalt silicide (column 1, lines 10-20). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to specifically choose CoSi, as suggested by Levinstein, in the device of Kuroi. The 
rationale is as follows: A person having ordinary skill in the art would have been motivated to 
use CoSi, because Levinstein shows that usage of cobalt silicide as the source and drain contact 
is notoriously old and well-known in the art (Levinstein, column 1, lines 10-20), and CoSi 
provides the well known advantages of suitable selective etching properties (Levinstein, column 
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2, lines 40-45), compatibility with subsequent semiconductor and metal depositions (Levinstein, 
column 2,lines 55-62), as well as low contact resistance (Levinstein, column 2, line 63-column 3, 
line 5). 

7. Claims 1 and 3-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No. 6,034,882 to Johnson et al. in view of U.S. Patent No. 5,451,81 1 to Whitten et al. 

Regarding the claims, Johnson discloses a semiconductor structure comprising: a first 
silicide layer (all rail layers 20, 21, 46, 48, 50; see column 13, lines 45-50; column 14, lines 42- 
65 - silicide is listed as an appropriate material for the metal rail conductors); an antifuse stacked 
thereon (23; layers 42 and 43 are antifuse layers-column 12, lines 5-8; also see column 5, lines 
55-65 and column 7, lines 47-57, noting that for discrete devices, changing the orientation of the 
device (i.e., turning the device upside down), does not alter the device); and a stacked diode with 
a lightly doped layer adjacent to the antifuse and a heavily doped layer thereon ('steering' 
element 22, formed by diode 40+41; column 7, lines 57-67; column 12, lines 1-12; also see 
figure 6(a), upper left portion). Regarding claims 3-6, Johnson discloses that the antifuse is a 
rupture-type antifuse comprising silicon oxide that is breached, forming a diode or Schottky 
diode (column 6, lines 8-15; column 7, line 60 - column 8, line 5; column 8, lines 45-67; column 
12, lines 1-20). Regarding claims 7, 8, and 9, Johnson discloses that the structure is a portion of 
a memory level, and may have other layers disposed above or below (see figures 5, 6g, 7). 

Johnson, however, teaches that the antifuse is a stack of a silicon oxide and a silicon 
layer, rather than being a single layer of silicon oxide. 
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Whitten teaches that silicon dioxide layers, silicon layers, or any combination of the two 
are equivalently and interchangeably usable as antifuse layers directly contacting an electrode 
layer (see column 4, lines 40-50). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the memory structure of Johnson, such that silicon oxide alone, rather than a 
silicon oxide/silicon stack, is used as the antifuse, as suggested by Whitten. The rationale is as 
follows: A person having ordinary skill in the art would have been motivated to use a single 
silicon oxide layer, because Whitten shows that single silicon oxide layers are suitable for use as 
an antifuse layer in a programmable memory structure. Since Whitten shows that silicon oxide 
layers and combinations of silicon oxide and silicon can be interchangeably used as rupture 
antifuses (see Whitten, column 4, lines 40-50, and hence comprise alternate materials known to 
be suitable for the same purpose, it is well within the purview of a person skilled in the art to 
select from any of these known materials when forming an antifuse layer. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer M. Dolan whose telephone number is (571) 272-1690. 
The examiner can normally be reached on Monday-Friday 8:30am-5 :00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl W. Whitehead, Jr. can be reached on (571) 272-1702. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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Examiner 
Art Unit 2813 
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